The literature avalilable reveals that the effect of apholate in chromosomes of the grasshopper Poekilocerus pictus has not been studied so far. The present paper is an attempt to explore the effect of apholate which contains 6 aziridine groups on spermatocyte chromosomes of P. pictus. Spermatocyte chromosomes were given preference over the somatic chromosomes as spermatogenesis is a con tinuous process unlike the division of majority of somatic cells and chromosomes can be scanned easily for aberrations at any stage of division.
Studies involving chromosomal aberrations were undertaken because aber rations are frequently associated with high sterility (Pal and Whitten 1974) and thus may be potentially useful as a method of genetic control. Experiments were re peated and designed to produce aberrations large enough to be detectable cytolo gically. Material and methods
Collection of the grasshoppers and their rearing was done as previously des Preeti Pandey and Smita Banerjee Cytologia 50
cribed by Banerjee (1977 Injection of .1 and .2ml of both .2% and 1% apholate had apparently no effect on testicular chromosomes. The normal condition with usual polyploidy and some clumped nuclear material persisted even after 5 days of treatment. 0.3ml of 2% apholate increased the frequency of strickiness and clumping tendency of the chromosomes to some extent. 0.3ml of 1% apholate caused mortality after 44 hours. The insects which survived showed an increased frequency of strickiness and clumping. At 24 hours cells showed pycnosis with distorted nuclear material ( Fig. 2) . At 36-44 hours a chain like structure of 4 chromosomes at diakinesis and bridge formation at anaphase I were clearly visible (Fig. 3 ). 
Discussion
The aziridines are the most important representatives of insect chemosterilants . The physiological effects of aziridinyl chemosterilants are undoubtedly complex but they are more or less easily observable under a microscope . The biochemical effects, on the other hand, are extremely difficult to detect. It is known that when the aziridinyl chemosterilant is an alkylating agent, a true chemical reaction occurs . A covalent bond is formed between the electrophilic centre of the aziridine and the nucleophilic centre of the acceptor which may be a constituent of a chromosome , a protein or an enzyme complex (Borkovec 1974) . The target nucleophilic centre may be nitrogen in nucleotides; nucleic acids or proteins; sulphur in proteins and oxygen in nucleotides and nucleic acids. However, the nucleic acids are the main centre of attraction because of the fact that they replicate on the basic Watson Crick theory. Presumably a single hit on the DNA chain of a single chromosome could bring about a mutation that could change or even destroy the reproductive potential of the cell.
Apholate, an aziridinyl compound and an alkylating chemosterilant, would be obviously expected to induce chromosome aberrations in the spermatocytes of P. pictus. It has been shown that with isolated DNA alkylation occurs with the N7 of guanine (Wheeler 1962 , Brookes and Lawley 1963 , Kohn and Spears 1967 , Price et al. 1969 , Sturelid 1971 , Borkovec 1974 . Presumably this interferes with a number of biochemical processes specially those concerned with nucleic acid and protein synthesis, resulting in inactivation of essential enzymes. It seems that most of the gross effects on chromosomes like stickiness, clumping etc. result from an inactivation of enzymes causing physiological disbalance. According to Sturelid (1971) chromosomal aberrations appear due to replication of DNA damaged by alikylation.
In the present study apholate affected considerably the spermatocyte chromo somes at 48-72 hours although aberrations started between 20-24 hours of treat ment. The gross effects were frequent in varying degrees at prophases and metapha ses. However individual effects on chromosomes were severe with high concen trations at anaphases only. The effect continued upto 96 hours with a more or less the same frequency. When the grasshoppers survived after this period, there was nuclear distortion in most of the spermatocytes. If normal spermatogenesis could take place, the aberrations would not have been there upto 96 hours or after this period or the frequency of aberrations would have been negligible. It is presumed, therefore, that there may also be a direct affect of apholate on spermatocyte chromo somes as also suggested by Manna and Das (1973) . As fresh batch of cells during division come in direct contact with apholate, breaks are infested as a result of strain on weaker portions of chromosomes because during division they don't have direct cover of nuclear membrane over them. Breakage presumably results from disruption of bands important to integrity.
In an attempt of healing up of broken ends, other aberrations like dicentric bridges and translocations etc. occur. Thus apholate seems to affect chromosomes both directly and by an indirect pathway interupting most probably the synthetic machinery. Disturbance in the integrity of bands may also result in failure of some coding mechanisms, when the chromosomes 'forget' to move in unison with one another in anaphase forming laggards or there is failure of karyolysis at telophase.
It has been observed that with an increase in concentration and dosage of apholate there was striking increase in the frequency of aberrations.
However an increased treatment period did not show a pronounced increase in the number of anomalies.
Most of the anomalies manifested themselves during 48-72 hours. Every dose and concentration was effective to different extents, killing some sper matocytes and incapacitating others.
Summary
Newly moulted adult male P. pictus were injected with various doses of .2%, 1% and saturated apholate solution in double distilled water. The spermatocyte chromosomes were studied for aberrations induced by apholate at various time in tervals. The aberrations were found to be of two types: (a) gross or nucleotoxic and (b) individual chromosomal aberrations as described in the paper. Mostly the aberrations manifested themselves between 24-72 hours, killing some sper matocytes and incapacitating others. The mode of action of apholate in the in duction of chromosome aberrations are discussed. It is assumed that apholate acts in both direct and indirect pathways which are discussed.
